I'HE condition known as achondroplasia is a developmental anomaly of the newborn, in which there is defective endochondral ossification. The feetus is commonly still-born, and it presents a characteristic appearance. The legs and arms are much shorter than normal, and in them there is a thick deposit of fatty tissue below a lax, almost redundant, skin. The trunk is generally normal in size, but the head appears somewhat larger than is usual, and there is a very characteristic depression at the base of the nose, with a peculiar flattening of the facies. Sporadic cases occur, but the condition is often inherited, and may attack several members of the same family (1). It appears also to occur more frequently in females than males. Kassowitz (2) studied a series of twenty-nine cases of achondroplasia, and found that twenty-five of them were girls, and that only four of them were boys. The condition is, however, uncommon, and a short account of the pathological states found on post-mortem examination of two such feetuses mav be of general interest. They were both sporadic cases.
On opening the abdominal and thoracic cavities of both feetuses, nothing abnormal was found. The thyroid gland, thymus, supra-renals, ovaries or testes, all appeared normal in size, shape, and weight. The pituitary gland, in both cases, was flattened from before backwards, by the bony walls of a small pituitary fossa, and the parathyroids could not be detected. There was nothing unusual to be seen in the cerebrum, but the cerebellum protruded through the Pacchinian foramen above the level of the margins of the tentorium cerebelli; while the medulla and pons, instead of being directed upwards and forwards, were in Case No. 1 directed upwards and backwards, and in Case No. 2 they were directed almost vertically upwards. In both cases the medulla was markedly constricted at the foramen magnum. In Case No. 2 the constriction was so great that it was almost divided in half. The long bones of the limbs were short and curved; their epiphyses were large in proportion to diaphyses, and they were together almost half the total length of each individual bone. The base of each skull, in sagittal section, instead of showing the three separate ossific centres for the pre-and post-sphenoids and basi-occipital normally found at birth, presented one large bony centre representing all three. The basi-cranial axis was shorter than in the skull of a normally developed new-born infant. In Case No. 1 it measured 2.3 cm., and in Case No. 2 it measured 2.5 cm., instead of the normal 3.6 cm. The antero-posterior diameter of the foramen magnum in Case No. 1 measured 0.75 cm., and in Case No. 2 it measured 0.7 cm. instead of the normal 2.2 cm. The basi-occipital bone was fused, in both cases, with the ex-occipitals, and these in turn were partly fused with the supra-occipital.
Histological sections were made of the osteo-cartilaginous junctions of the long bones. These revealed a complete absence of the palisade-like line of provisional calcification, which is the characteristic feature of normal developing bone. The usual zone of growing cartilage cells was narrow, and the cells were not arranged in the characteristic columns seen, but were crowded together in an irregular mass (figs. 1 and 2). There was, too, a sudden transition from cartilage to osseous trabeculae, instead of a general transition from cartilage to bone. Histological examination was also made of the ductless glands. Of these, the thyroid showed the most marked changes from the normal. There was a thick fibrous capsule around it, from which stout strands passed into the deeper parts of the gland, separating it into irregular-shaped patches of glandular tissue. The latter was characterized by an almost complete absence of vesicular formation, and it was only near the surface of the gland that a few small vesicles containing colloid could be seen. These vesicles were bounded by a single row of small cubical-shaped cells, each with a deeply stained nucleus. The parathyroid glands could not be distinguished by the naked eye. Serial sections were cut and stained to search for them, and they were discovered microscopically as irregular nodules of closelypacked cells, which under low power resembled lymph-glandular tissue. They were, however, embedded on the deep aspect of the thyroid gland, and each was enclosed in a definite capsule, continuous with that of the thyroid. Under higher-power magnification the tissue presented all the characteristics of a young parathyroid gland as described by Hadfield (3), i.e., a compactly arranged mass of deeply staining basiphil cells with clusters of acidophil cells. The cells bordering the sinusoids were arranged in close formation and presented large, clear nuclei. The thymus gland closely resembled the normal, with the exception of the Hassall's corpuscles, which did not present the usual "whorled" character. In their appearance they were suggestive of degenerating blood-vessels. The anterior lobe of the pituitary was very vascular, and in its general microscopic structure closely resembled the normal, except that there was a marked deficiency in the number of eosinophilic cells present. The pars intermedia and the posterior lobe of the pituitary did not present any unusual characters. The supra-renal glands appeared to be normal. The cortex showed the usual differentiation into an outer basiphil "adult" zone, and an inner well developed eosinophil "foetal" zone. The medullary part of the gland was highly vascular, but its constituent cells presented the usual characters found in the supra-renal gland at the time of birth. 203
DISCUSSION.
Achondroplasia is a disease of the skeleton, which manifests itself by defective endochondral ossification. 'Fhe lesion, as far as the skull is concerned, falls on the basi-cranial axis, and the bones which surround the foramen magnum. In the human embryo the basi-cranial axis is laid down first in cartilage, in which three separate ossific centres are normally present at birth. Two of these centres represent the pre-and post-sphenoids, and they fuse at the end of the first year to form a single bone. This bone in turn fuses with the remaining centre, which represents the basi-occipital, at the end of the twenty-fifth year (4). These three ossific centres, in the achondroplasiac foetus, fuse to form a single bone some time before birth, and as a result growth in length of this part of the skull is inhibited. The basicranial axis is thus shorter than normal, and the parts of the skull in front of it, which are concerned with the development of the naso-maxillary region, are not pushed sufficiently forward. The result is the deep depression at the base of the nose and the flattening of the face so characteristic of the condition. Another anomaly of development is found in the early fusioni of the ex-occipitals with the basiand the supra-occipital bones. Normally the ex-occipitals are separated at birth from the basi-and supra-occipitals by plates of cartilage, and fusion of these bony elements is not complete until the end of the fifth y-ear. In the achondroplasiac foetus these parts, basi-, ex-, and supra-occipitals, may fuse, either completely or in part, during intra-uterine life. As a result of this fusion the foramen magnum cannot increase in size pari passit wvith the growth of the medulla oblongata, which is passing through it (5). If complete fusion occur at atn early period, the diameter of the foramen magnum will not be large enough for the free passage of the medulla, and, being constricted by the bony margitns, the transmission of respiratory impulses along the nerve-tracts is inhibited, anid the infant is still-born.. In those cases of achondroplasia in which the basi-occipital does not completely fuse with the ex-occipitals until after birth, growth of the bony boundaries of the foramen can proceed to a point sufficiently large to permit the passage of the medulla without constriction, and the infant is enabled to live.
The cartilage cells which form the framework of the primitive long bones of the normal feetus, by their proliferation become arranged in vertical columns at the plane where ossification is proceeding. Between adjacent columns are parallel bands of "interstitial substance," in which granules of calcium phosphate and other salts are precipited. The cartilage cells then undergo degeneration, and are replaced by a new type of tissue derived from the embryonic connective tissue of the marrow. this tissue consists of rapidly multip!ying spindleor star-shaped undifferentiated connective tissue-cells. This tissue also contains isolated wandering cells, multinucleated giant cells, and blood capillaries. The endothelium of the capillaries, as well as the surrounding elements, produces histolytic ferments which dissolve the calcified substance (6). Osteoblasts now appear, and these produce an "osteoid" substance, which by calcification forms the central trabecular portion of the definitive bone. In the achondroplasiac foetus, the development of the limb-bones is characterized by a greatly diminished proliferation of the cartilage cells, and there 204 is therefore only a narrow zone of them. There is also a complete absence of the column arrangement of these cel!s, as found in normal development. Neither is there any provisional calcification of the interstitial substance.. In the ntrrow zone of proliferating cartilage, the cells are densely packed, but without any attempt at arrangement.
It has been suggested that this disturbance of bone-growth may be due to maldevelopment of one or other of the ductless glands, with resulting functional disturbance. In the cases described here, differences were found in the thyroid gland and in the anterior lobe of the pituitary. In the classical specimen described by Symington and Thomson (7), it is stated that there was "acute desquamative catarrh discovered in the thyroid." West (8) described a case in which,he found that the thyroid gland presented in the deeper parts "a complete absence of vesicles," and in the superficial part "only small vesicles with hardly any lumen." Hughes (9) also described a case of achondroplasia in which the thyroid gland consisted of "solid masses of very plentiful cells, rounded, small, and staining well," which contained no vesicles and no colloid.The parathyroids were not distinguished, and there was a great increase in the eosinophil cells of the pituitary. It is, however, doubtful if defective thyroid secretion cou'd alone be responsible for the failure of normal endochondral ossification. Hogben and Crew (10) showed that there is no evidence of active secretion in the normal thyroid earlier than four months in the ox, and as the so-called "bulldog" foetus, which corresponds in the calf to achondroplasia in man, begins to manifest itself at an earlier date, the thvroid alone cannot be the causative factor.
A functional disturbance of the pituitary gland has also been suggested as the origin of achondroplasia. Keith (11) claimed to show that this gland is smaller in the anchondroplasiac fcetus than in the normal new-born infant, and that there is a "deficiency of those cells with large cell-bodies picked out by eosin," a similar condition to that found in the pituitary body of the cases here described. The work of Crew (12) would seem, indirectly, to support Keith's view. He showed that the pituitary becomes functionally active in the normal foetus just about the time when ossification begins in long bones. Keith, however, states that, in his opinion, the thyroid gland of the achondroplasiac foetus always "shows a departure from the normal," and concludes that "such indications as are available point to a hormone such as we may expect to arise in the pituitary, thyroid, parathyroid, supra-renal, or genital glands, or by an inter-action of the secretion of all of them"; a view that the study of these two cases would appear in endorse.
In conclusion, the ingenious theory advanced by Jansen (13) may be mentioned. This worker claimed to show that achondroplasia occurs only in cases of hvdramnios. The hydramnios, he said, causes an increased intra-amniotic pressure, and this in turn an ischemia of the limbs, and, in consequence thereof, an inhibition of their normal growth. The theory is not supported by the present cases. In Case No 1 the "waters" were reported "normal in amount," and in Case No. 2 the midwife stated that perhaps the "waters" were a little in excess, but not much. THB inadequate resources of local libraries, and the distance of Belfast from other centres of research, are serious handicaps to scientific workers in every field. The problem is beyond the scope of individual institutions or professional groups, and we heartily welcome a concerted effort by the principal libraries to deal with the important aspect of it. No one will deny that duplication of purchases by neighbouring libraries is theoretically wasteful, but the most ardent seeker after knowledge tends to cool off in his appreciation of this economic truth if every fresh set of references involves a voyage of discovery. This carefully compiled and well produced list contains the title of about 1,200 periodicals and serials of all kinds taken by local libraries. No information is given beyond the initials of libraries appended to each title; particulars of the volume-number or date at which each set begins would have added considerably to its usefulness. But nothing short of a complete and detailed list of periodicals, current, discontinued, and extinct, on the lines of the Dublin catalogue, will really meet the case, and it is to be hoped that co-operative enterpfise will one day attain to this. The Ulster Medical Society might well consider the possibility of sponsoring such a catalogue of medical literature, if a comprehensive one is out of the question. The value of this compilation goes beyond its mere utility as a finding-list. It tells us what we have, and we are better off than depreciators of local facilities would sometimes have us believe. It enables us, more surely than personal experience or vague impressions, to take stock of real deficiencies. In "The Journal of the American Medical Association" for 1931 (vol. 97, p. 608), Dr. R. L. Jenkins published a list of the fifty periodicals most useful in a small clinical library, based on a tabulation of more than six thousand references in recent volumes of "The British Medical Journal," "The Journal of the American Medical Association," and "Klinische Wochenschrift." The method of evaluation seems to be a very reasonable one, and we have been at the pains of comparing the result with the present list. Twenty-seven out of Dr. Jenkins's fifty periodicals are not available in Belfast libraries. Though we are not so devoted to statistics as to believe that every one of them is a crying need, we are quite certain that at least a dozen of these deficiencies would not be tolerated if our readers were more fully convinced of the advantages of central ownership. The remedy for this state of things is obvious. The provision of a library is one of the chief responsibilities of the Ulster Medical Society, and increased membership is the best means of improving the common stock of medical literature. 
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